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Introduction
Discussion paper in [1] is collecting multiple agreements on the spurious emissions requirements for the eAAS and NR work items, with the aim to align the NR BS discussion with the progress in eAAS WI. Based on summary in [1] a TP to the new NR WI technical report is proposed in this contribution for NR BS Range 1. 
The proposed TP captures overview of the agreements for the NR BS, as well as the eAAS originated agreements which are impacting the NR BS requirements, considering the following: 
· Conducted Tx spurious requirements 
· OTA Tx spurious requirements
· Conducted Rx spurious requirements: FFS
· OTA Rx spurious requirements: FFS
In this contribution we are proposing TP to TR 38.xxx (General aspects for RF, RRM and demodulation for NR) [2] for the spurious emission requirements for NR BS Range 1, based on the discussion paper in R4-1706778 [1]. TP for spurious emission requirements for NR BS Range 2 is provided in separate paper in R4-1706780 [4].
Discussion
The proposed TP is based on the summary of the spurious emission aspects for the NR BS Range 1, as collected in the discussion paper in [1]: 
Range 1 (conducted and OTA requirements): 
1. Lower limit of the spurious region for the conducted (Range 1-C) and radiated (Range 1-O) spurious requirement shall be distinguished, i.e. 9kHz vs. 30MHz.
1. NR-specific SEM exclusion of 40MHz around the operating band to be considered in the spurious region
1. Upper limit of the spurious region for the NR BS shall consider operating bands, for which the 5th	harmonics reaches beyond the 12.75GHz (but not higher than 26GHz), as per ITU SM.329 recommendation.
2. The test should include the entire harmonic band and not be truncated at the precise upper frequency limit stated
1. Transmitter spurious emissions such as co-location requirements or regional requirements are to be considered.
1. Reuse the same spurious limit as that of LTE. 
1. Both Category A and Category B emission limits should be defined to align with regional requirements. 
1. The reference bandwidths for the spurious emission measurements are:
6. 10kHz for below 30 MHz
6. 100 kHz between 30 MHz and 1 GHz
6. 1 MHz for above 1 GHz
1. For Range 1-O: 
7. The metric used to capture transmitter spurious emissions OTA is total radiated power (TRP).   
7. Conformance requirement for the TX spurious requirement OTA will be composed as a single requirement together with the EMC RE requirement OTA, as there is no possibility to separate those requirements in OTA test setup. The resulting test requirement will be subject to single test setup and single measurement procedure. Definition of the conformance requirement will be subject to TRP MU, where the MU definition is FFS. NOTE: further details to be aligned with the eAAS discussion.
7. For FDD: OTA RX spurious emissions requirement will not apply to FDD duplex as being superseded by the OTA TX spurious emissions requirement. This is due to the fact that TX and RX spurious emissions cannot be distinguished in OTA domain.
7. For TDD: the OTA Rx spurious emissions requirement applies during the transmitter OFF period only. NOTE: applicability the OTA Rx spurious emissions conformance requirement when all transmitters are OFF, is FFS.
Conclusion
Based on the discussion above, it is proposed to capture the agreements on the spurious emission requirements for the NR BS Range 1 in a TP to the new NR WI technical report in 38.xxx (General aspects for RF, RRM and demodulation for NR) [7].
Complementary TP for spurious emission requirements for NR BS Range 2 is provided in separate paper in R4-1706780 [4].
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TP to TR 38.xxx (General aspects for RF, RRM and demodulation for NR)
In this section, TP to the TR 38.xxx (General aspects for RF, RRM and demodulation for NR) is proposed for approval.
Structure of the subsections in the proposed TP is based on the eAAS TR 37.843 structure [3].
NOTE: at the moment of creation of this contribution, Skeleton of the TR 38.xxx was not available. Therefore, section’s numbering (and potentially sections splitting) in the proposed TP will require to be revisited during the meeting. 
------------------------------ Modified section ------------------------------

a. References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
[a]	ITU-R recommendation SM.329: "Unwanted emissions in the spurious domain"
[b]	3GPP TS 36.141: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing"
------------------------------ Next modified section ------------------------------
[bookmark: _Toc478465761]b.b	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
EMC 	ElectroMagnetic Compatibility
EMC RE	EMC Radiated Emissions
MU	Measurement Uncertainty
OTA	Over The Air
SEM	Spectrum Emission Mask
TRP	Total Radiated Power

------------------------------ Next modified section ------------------------------

[bookmark: _Toc483559307]x.x 	Transmitter spurious emissions
Both Category A and Category B emission limits should be defined to align with regional requirements. 
Additional transmitter spurious emissions such as co-location requirements are FFS.
[bookmark: _Toc483559308]x.x.1 	Conducted transmitter spurious emissions: Core requirement
The conducted transmitter spurious emission Category A and Category B limits for the NR BS operating bands apply in the frequency range from 9 kHz to 12.75 GHz, with consideration of the following exceptions: 
1. SEM: spurious emissions requirement apply at frequencies within the above specified frequency range with the exception of the NR SEM specified from 40 MHz below the lowest frequency of the operating band up to 40 MHz above the highest frequency of the operating band.
1. Upper frequency limit of the spurious range: in order to comply with the SM.329 recommendation [x], in case of spurious emissions requirement for certain operating bands, the upper limit of the spurious range is extended beyond 12.75GHz to the limit of 5th harmonic (but not higher than 26GHz). For more details on the upper limit setting in those cases, refer to SM.329 [x].
1. The test should include the entire harmonic band and not be truncated at the precise upper frequency limit stated.
The reference bandwidths for the measurements over the spurious range are defined as in SM.329 recommendation [x]:
· 10 kHz for below 30 MHz
· 100 kHz between 30 MHz and 1 GHz
· 1 MHz for above 1 GHz
[bookmark: _Toc483559309]x.x.2	Conducted transmitter spurious emissions: Conformance requirement
Test procedure and the measurement of the conducted transmitter spurious emissions requirement shall be aligned with the measurement setup of the single RAT E-UTRA in TS 36.141 [x] as much as possible.
NR BS under test
Measurement equipment
Tx 
Tx notch filter

Figure x.x.2-1: Measuring system set-up for conducted transmitter spurious emissions 
x.x.3	Radiated transmitter spurious emissions, Range 1: Core requirement 
The radiated transmitter spurious emission Category A and Category B limits for the NR BS operating bands apply in the frequency range from 30 MHz to 12.75 GHz, with consideration of the exceptions as listed in subclause [x.x.1] for SEM and upper frequency limit of the spurious range. The emission levels and the measurement bandwidths for the radiated transmitter spurious emissions requirement are based on the conducted requirements specified in subclause [x.x.1]. 
NOTE: The test should include the entire harmonic band and not be truncated at the precise upper frequency limit stated.
The metric used to capture radiated transmitter spurious emissions OTA is total radiated power (TRP).   
[bookmark: _Toc483559310]x.x.4 	Radiated transmitter spurious emissions, Range 1: Conformance requirement 
In order that the requirement is measurable the total radiated power is approximated as the sum of the EIRP at a number of discrete directions around the sphere as follows:
[image: ] , where EIRPe is the filtered mean emission power in the spurious domain and p1 and p2 denotes two orthogonal polarizations.
An approximation of TRP measurement can be achieved by sampling discrete EIRP measurements surrounding the NR BS. The use of discrete sampling grid for the TRP approximation is motivated by the observation that in the spurious domain there will be no coherent beam forming. as the NR BS are expected to be designed to form beams based on superposition of signals in their in-band frequency ranges, while in the spurious domain those signals are expected to be sufficiently uncorrelated. 
Conformance requirement for the TX spurious emissions requirement OTA will be composed as a single requirement together with the EMC RE requirement OTA, as there is no possibility to separate those requirements in OTA test setup. The resulting test requirement will be subject to single test setup and single measurement procedure. Definition of the conformance requirement will be subject to TRP MU, where the MU definition is FFS. 
NOTE: further details of the conformance requirement for the TX spurious emissions requirement to be aligned with the eAAS discussion.
NR Test Models to be used for the OTA testing are FFS (Conformance part). 
For the conformance testing of the radiated transmitter spurious emissions it is proposed to use test antenna for both the DUT and the measurement equipment. 
NR BS under test
Tx 
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Figure x.x.2-1: Measuring system set-up for radiated transmitter spurious emissions
y.y Receiver spurious emissions
y.y.1 	Conducted receiver spurious emissions: Core requirement
FFS
y.y.2	Conducted receiver spurious emissions: Conformance requirement
FFS
y.y.3	Radiated receiver spurious emissions, Range 1: Core requirement 
FFS
y.y.4 	Radiated receiver spurious emissions, Range 1: Conformance requirement 
FFS
------------------------------ End of modified sections ------------------------------
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